





























measure actual distance above the baseline). Comparing where the stripe
appeared on the Qutboard Profile blueprint to the vessels, it was actually
painted six inches higher on the hulls. This was done in order to protect the
hulls by extending the bottom anti-fouling paint further up the sides. The
effect, with regard to displacement estimates based on the eyewitness accounts
and the incorrect location of the boot top stripe, was the illusion that the
AMERICUS was sitting higher in the water, displacing about 36 to 40 tons less.

45, Having established a basis for concluding the ANTARES lightship
condition, revised to include added drag gear, did not accurately reflect the
displacement of the AMERICUS as she sailed from Dutch Harbor, the Board
directed evaluation of the AMERICUS' stability utilizing a lightship estimate
based on the MORNING STAR incline calculations. The Stability Work Statement
was modified by way of changing crab pot size (now 7' x 7' x 32%, weighing 690
pounds each, vice 7' x 7' x 34", 700 pounds), changing fuel amounts in various
scenarios to accurately reflect the best estimates of amounts on board, and
adding/deleting other work. As in Phase One, the evaluation involved analysis
of the following tasks:

a. Task 120 (as before}.
b, Task 121 (as before).

c. Task 124a - Estimate loading of the AMERICUS as in Task 120, but
substitute the following fuel distribution:

Double Bottom Tanks (4) : Empty

Deep Tank Centerline Empty
No. 2 Wing Tanks P & S 25%
No. 3 and 4 Wing Tanks P & 8 Full
Fuel 0il Settling Tank 85%

d. Task 124b - Estimate loading of the AMERICUS as in Task l24a,
but assume all crab tanks are full.

e. Task 130 (as before, utilizing corrected boot top location).
£. fTask 140 - Using the loading condition in Task 120, considering the
effects of trim with heel, determine the angle of heel at which the
main deck submerges.
Completion of work for Tasks 122, 123, 124, 125, and 126 was deemed un-
necessary. Prof. Adee added Task 500, whiqh modifies Task l24a by adding
stores and shipboard equipment, based on the MORNING STAR having on board
stores and other gear which exceeded the previously estimated amounts.

46. Analysis of the loading conditions identified above yielded the following:

praft (above baseline)

Task Displacement vCG 1CG Fwd. Aft

120 729.10 tons 15,14" 58.18" 13.53° 14.04'
21 599.97 tons 16.06" 57.83" 11.82° 12.81'
124a 731.62 tons 15.51° 59.02°' 13.08"' 14.486"
124b 860,75 tons 14.86" 59.14' 14.70° 15.73"
500 746.15 tons 15.83" 58.30" 13.41' 14.50'
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47. The G2 curves for the AMERICUS, assuming loading conditions listed in
paragraph 45 and a lightship weight based on the MORNING STAR inclining, are
plotted in Figure 4.  The following table contains a comparison of the
AMERICUS, under these conditions, with the IMD criteria. (Note: "*" indicates
a failure to meet the criterion):

Area Under Righting Lever " Rt. Arm Heel at Max. Init.

Task _0-30° 30~40° 0~-40° @ 30° Rt. Arm° GM
120 11.922 2.101* . 14.023* 0.311% 15* . 2.98"
121 15,875 4.073* 19.948 0.605%  20* - 2.76"
124a  8.015% nilx 8.015*  0.005* 13% 2.56°
124b nil* * - nil® * 5% 3.04°
500 5.117* 0.000* 5.117*% * 11% 2.24"

48, (Task 130) - Utilizing the corrected location of the boot top stripe, the
following revised estimates of the AMERICUS draft and displacement, based on
eye witness accounts of hexr departure from.Dutch Harbor, were:

Draft aft: 14,0 £t. (ABL)
bDraft fwd: 13.75 ft. (ABL)
Displacement: 736.725 tons

Calculations for thé load conditions listed in Tasks 120, l24a, and 500 yield
displacements close to this estimate. The load in Task 121 is too light, and
‘in Task 124b too heavy.

49. Deck edge submergence results in a rapid loss of stability due to the
introduction of water on deck and a decrease in the underwater hull area which
acts to right the vessel, If the vessel is of hard chine construction, an
angle of heel which both submerges the deck edge and pulls the chine out of
the water results in further reduction of water plane and stability.
Calculations from Task 140 indicate the AMERICUS (assuming loading as in Task
120 and lightship displacement based on the MORNING STAR incline) would have
axperienced deck edge submergence at a 7 degree angle of heel at the location
of minimum deck height (62 feet aft of the forward perpendicular).

50. ANALYSIS:

The most significant item resulting from Phase 2 of the investigation is the
difference in the estimated displacement of the AMERICUS. Analysis of the
MORNING STAR and VIKING EXPLORER displacements, and revised. estimates of the
AMERICUS displacement based on eyewitness accounts and the correct location of
the boot top stripe, suggest a dramatic increase over the original ANTARES
lightship displacement.. Prof. Adee offered the following opinion:

“I believe the major contributing factor of. the resulting capsizing or the
loss of these vessels was the lack of static stability because the vessels
were very heavily loaded. There may have been contributing factors,
including the fact that at seven degrees the vessels begin to take water
on deck and in a seaway it is possible that this could further compromise
their stability...l am assuming the AMERICUS was probably sailing with the
double-bottom tanks empty...I think the vessel would be much more likely
to capsize with the double bottom tanks empty...and not with the double
bottom tanks full."
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In offering a scenario, Prof. Adee believes the vessels, sailing with winds
and seas off the stbd beam, freguently took water on deck on the stbd side.
He feels the vessels heeled into the waves and didn't have sufficient
stability to return upright. Continuing underway, the vessels were no longer
rolling about an upright equilibrium position, but rather about an assumed
{psuedostatic) angle of heel. The jnitial &M remained high and exceeded the
IMO criteria for all studied loading conditions. Prof. Adee observed:

"mhe loss of stability doesn't show as a tremendous change in the
metacentric height. It shows in the (GZ) curve at large angles bhecause
they (the vessels) lack freehoard. It shows that the curve at large
angles disappears...l think on the basis of the initial stability of the
vessels they (the crews) probably would not have perceived anything
greatly out of the ordinary because the boats still have some significant
amount of initial stability so their small angle-rolling would not have
been greatly affected. In fact I think the perception that I have seen
among fishermen, that a more comfortable rolling is more stable, probably
would have been reinforced. They may have perceived getting a bit lower
and a period of rolling a little longer but probably would have thought
that the vessel was more sea kindly under those circumgtances, but it
wouldn't be until they got to a large angle of heel where they would feel
the vessel was sort of hanging at the edge of a cliff."

prof. Adee has found through interviews with fishermen as well as model
testing at the University of washington that the instinctive reaction of a
helmsman, perceiving the danger of capsizing {commonly a heavy roll from which
the vessel does not recover, with capsizing occurring within a couple of
subsequent roll periods), is to turn the rudder hard over, in the direction of
the heeling, to try to correct the situation. The rationale behind this
action is to use centrifugal force to flip the vessel back the other way and
head up into the wind and waves. However, the initial movement of the rudder
creates the opposite effect. It is only after the vessel has begun to turn
that the desired effect occurs. Prof. adee commented:

»we have found with our model experiments that turning the rudder hard
over, as you'd expect, generally tends to contribute to the capsizing.
The initial effect is to further upset the vessel. 1In fact, it seenms
possible that this could have happened with the rudder position of the
AMERICUS as shown in the capsized position...The best thing we've found to
do (when the person at the helm perceives that he's going to capsize) is
leave the rudder amidship, don't make any fast moves with the rudder, and
cut power and let the vegsel's own natural ability right itself. 1Its own
basic stability, even if it's only very small, generally saves the vessel
or has a better chance of saving the yvessel than trying to correct
imminent capsize.”

Mr._was serving as master on the F.V. ANDREW MCGEE (a sister
vessel to AMERICUS and ALTAIR} in July 1984. The vessel was working off the
coast of Washington at that time. A1l four crab tanks on the ANDREW MCGEE
were full. One morning, while walking across deck before assuming the watch,
vr . [ cbeerved the overboard discharge of water and thought back to
what he observed on the ALTAIR in Dutch Harbor. The association led him to
believe ALTAIR may have sailed from butch Harbor with all four crab tanks
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full. Mr.’.F recollection was not communicated to the Board until 26
September « Prof. Adee concluded cross~tanking alone was detrimental to
AMERICUS' stability due to reduction of freeboard, and that the flooding of

all four crab tanks on ALTAIR would have constituted an even greater adverse
impact on stability.

51, DISPLACEMENT INCREASE:
The amount of the displacement increase (55.6 tons, 19% of the original

lightship weight) was far in excess of what might be expected as natural gains
over the first few years of service. While seeking an explanation of this

hano i as learned that Jeff Hendricks & Assoc. had Mr.
incline the ALYESKA on 31 January 1984. Previously, on 10
March 19383, Mr. evised the ALYESKA stability booklet to

include her later drag gear conversions. These computations were without the
benefit of a deadweight survey or inclining experiment. The weight of the
drag gear was obtained from Dakota Creek Industries. The ALYESKA stability
booklets contain the following:

Revision No, Date Lt. Ship wWt. VCG LCG Max. Pot Capacity
Original* 5 NOV 74 301.4 tons 13,25! 51.9° 258
(153 10 APR 81 313.6 tons 14.14° 52.4' . 228
02 10 MAR 83 336.03 tons 14.69! 53.84" 180
g3 31 JAN 84 396.68 tons 14.82 52.85"' 144

* Inclining of sister vessel F.V, AMERICAN EAGLE performed by Mr.
Fisker-Andersen. The AMERICAN EAGLE and ALYESKA were built at the
Fairhaven Shipyard (which is now out of business) in Bellingham, WA.

The results of ALYESKA'S incline showed, separate from the added drag gear, an
apparent 60.65 ton displacement increase.

In attempting to account for the 55 - 60 ton displacement increases on three
vessels (MORNING STAR, VIKING EXPLORER, and ALYESKA), accuracy of the original
lightship parameters was questioned. An error resulting in too light a figure
in the beginning would now contribute to an apparently greater displacement
gain than what might have actually occurred. The ANTARES incline was
conducted under ideal conditions. The vessel had recently been launched, and
all of the tanks, sumps, and piping systems were dry. Dakota Creek Industries
. personnel reported construction of the ANTARES was completed before the
incline was performed, and there were no final additions made to the vessel
afterwards. The moment curve slopes (for weight movements during the inclines
for both the ANTARES and AMERICAN EAGLE) plotted in straight lines, Prof.

found no evidence of a mistake during review of the original
ANTARES-AMERICUS stability data. When asked of the probability of an error in
the original lightship fiqures he did not completely dismiss the possibility,
but expressed doubt since the ANTARES and AMERICAN EAGLE class both showed
similar increases. He pointed out an error would have had to have been
repeated in separate inclines. ‘

Based upon original inclining data, the AMERICAN EAGLE, though smaller than
ANTARES, by one foot less depth amidships, displaced 1l1.1 tons more, Mr.
commented he was surprised by the difference, and as a result
double checked his ANTARES calculations to ensure accuracy. He satisfied
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himself that heavier construction in the forecastle and main deck of the
AMERICAN EAGLE accounted for the greater displacement, and that there was no
error in his ANTARES calculations. '

The F.V. OCEAN DYNASTY, another of the ANTARES-class vessels, was built by
Dakota Creek Industries in 1979. Built with trawl fishing in mind, this
vessel had more powerful main machinery and a larger pilothouse than the
ANTARES. Because of these differences, Mr. hinclined the OCEAN
DYNASTY. The fuel tanks and sumps were full. This was the only vessel in the
ANTARES-class other than the ANTARES that was inclined upon completion of
construction. The displacement Mr. calculated was 15 tons
greater than the ANTARES'. Mr. was asked to provide machinery and
pilothouse weight differences between the two vessels, and estimated the OCEAN
DYNASTY was 8.86 tons heavier than the ANTARES.

Prof.- estimates the incline he performed on the MORNING STAR is accurate
to within ten tons, and that the corrections he made for various items on
board and tankage are accurate to within a few tons. He feels his estimates
of VCG and LCG are accurate to within a few tenths of a foot. His MORNIRG
STAR LCG estimate is aft of the position Mr. | c21culated for
the VIKING EXPLORER by nearly two feet. When asked what bearing an error in
the MORNING STAR'S LCG estimate of a foot or so would have on his subsequent
stability calculations, he explained use of the constant trimming moment
method, and felt an LCG within a few feet of the position he used would have a
small affect on his calculations, but would not change the end results with
regard to the conclusions drawn. Prof. -feels his VIKING EXPLORER
deadweight survey is less accurate than his MORNING STAR incline.

The following items were considered as possible sources explaining the
displacement increases:

a. The original lightship parameters could have been grossly in error,
or accurate within acceptable limits (a few percentage points), while
still being somewhat less than the true lightship.

b. The follow-on sister vessels, not inclined or given deadweight
surveys when new, could have been heavier than the original vessels.
Dakota Creek Industries personnel stated there were virtually no
changes made among the ANTARES-class vessels. Prof - in
discussing among colleagues possible weight differences between
sister vessels, learned from Marine Construction and Design Co.
(designers and builders of large fishing vessels), Seattle, WA, that
follow-on ships in the 100-ft. class are generally heavier than the
original vessel by maybe five to ten tons.

C. Cooling water in the skeg, for the controllable pitch prop, amounts
to four tons. The skeg was full during the MORNING STAR and VIKING
EXPLORER inclines, but empty during the ANTARES incline.

da. Tank clingage, bilge accumulations, fluids in the crab tank

circulation systems and hydraulic piping, and full sumps represent
differences which would add weight.
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e, Water leaking into the crab tank lining, and absorption of water by
wooden deck planking would add weight.

£. Piecemeal additions of miscellaneous equipment permamently installed
. could, during a reincline, appear to be a part of the original
lightship.

9. Tools, spare parts, fishing gear-(nets, wire, etc,} and other
supplies would add weight. < -
~ Tl L . [

h. . Jeff Hendricks & Assoc. vessels were well maintainéd.= They were
hauled out nearly annually for servicing. The hulls were sand swept
lightly and repainted during each yard period. It took approximately
one ton of paint to cover the hulls. Repainting would have added a
few tons over the lives of the vessels.

i, The accuracy of the drag gear conversion weights could impact on the
apparent displacement increases if the estimates were less than the
actual weights. Although Dakota Creek Industries personnel feel the
estimates are accurate, the items added to the vessels during their
conversions were not weighed at the times of installation.

Prof.- in addressing the weight disparity, said: "I had been aware of the
general comments that vessels get heavier with time...but not of this
magnitude."

52. ALTAIR PHOTOS:

The November 1984 issue of the NATIONAL FISHERMAN contained an article about

rof. work on the AMERICUS~-ALTAIR investigation. Mr.

Panama City, FL, saw the article and sent Prof. photos of the

ALTAIR taken by him in December 1982. Mr. -works for the Naval Coastal
Systems Center (NCSC), and was doing survey work in Puget Ssound at that time.
The ALTAIR and F.V. STARWARD were on charter to the Navy for this work. The
photos show the ALTAIR underway at slow speeds in calm water, and give a clear

resentation of the boot top stripe with respect to the waterline. Mr.
_wrote: - - -

h i the tests I noticed ALTAIR was down by the bow and I asked H
why. He said it was caused by the fuel load. 1I've enclosed three
pictures that I made that show the trim real well, two of them at about 2
kts and one at about 6 kts (the wave system appears to indicate more speed
but I think it was about 6 kts). You can see by the discharge over the
side that his crab tanks were always full. He told us this is standard
practice even when underway 'in calm seas (leaving the pumps going)."

Prof.-was asked to make a dis’nplacement estimate on the basis of the
ALTAIR photos provided. by m.q B - contacted for
information on how ALTAIR was loaded during the Navy Charter. He checked
invoices for the amounts of fuel, etc., purchased for provisioning ALTAIR
prior to her February 1983 departure from Anacortes to Dutch Harbor, and
provided the following: :
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Fuel on board at time of Navy Charter 12,349 gallons

Fuel distribution " 4,000 gallons in forward settling
tank, remainder in stern wing tanks.

Lube oil 472 gallons

Hydraulic oil 1,217 gallons

Fresh water 50%

For the purpose of completing the loading estimate, Prof. Adee made the
following additional assumptions:

Crew provisions and stores 2.0 tonsg
Refrigerated stores - . : 2.0 tons
Ship's stores . o : 2.0 tons
Sewage . 50%

The following estimates, using Navy Photo No. 55924-15 (Board Exhibit ﬁo.
182), were made: J

-

praft (ABL) at aft draft marks 12.91 ft.

praft (ABL) at aft end of forecastle bulwark 14.23 Et.
Trim ' 2.55 ft. by the bow.

Estimated displacement based on waterline input 730.65 tons

prof. [jj estimated the loaded displacement of the ALTAIR to be 699.96 tons.
This was based on the lightship displacement from his MORNING STAR incline
(taking into account that the Navy charter took place before ALTAIR's third
conversion), plus adding weights for the above estimates of fuel, fresh water,
etc., the forward net reel and drag winches, and all four crab tanks full.
These calculations omitted ALTAIR's greater lightship displacement (7.6 tons)
due to crab tank insulation. Although there remains a 23 ton difference
between the photo and loading comparisons, Prof. Adee observed:

"Within the {degree of) accuracy that we can even begin to claim, the
answers, I think, are fairly consistent...The conclusion that I reached is
that, indeed, the ALTAIR was similar to the results we've obtained for the
MORNING STAR...the lightship was heavier than the ANTARES."

53. JACOB FISKER-ANDERSEN ANALYSIS

Mr._questioned the results of the MORNING STAR incline when

they were first made known. The item of greatest concern to him was Prof,
*estimat’e of the MORNING STAR's LCG, which he felt was too far aft and

indicated that an error had been made.

on 1 June 1984, Mr. ]I occforned an incline on the F.V. ANDREW
MCGEE, another of the ANTARES-class vessels. The ANDREW MCGEE had not had any

drag gear added. Mr._calculated the following:

Lightship displacement VCG LCG
315.51 tons 14.71 ft. 49,29 ft.
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Compared to the original ANTARES displacement estimate, the ANDREW MCGEE
incline suggests a 26.2 ton increase, about half the amount implied from the
MORNING STAR incline.

Dakota Creek Industries estimated the trawl or drag gear conversion weights
for the VIKING EXPLORER to be 140,114 pounds - 62.5 long tons. This figure,
not communicated to the Board until 7 January 1985, was obtained earlier by
Mr. . Dcducted from the VIKING EXPLORER incline results of 19
May 1984, Mr. I obtsined a weight before conversion estimate of
313.69 tons, which was within 1.82 tons of the ANDREW MCGEE's displacement.

Prof, -analysis of the ALTAIR photos provided by Mr._was
received by the Board on 19 December 1984. Mr.| N ©" his own
volition, examined copies of those photos afterwards. On the basis of those
photos, Mr. *assumed a mean draft of 11.6 ft. (waterline
observed two inches below the white (boot top) stripe at the longitudinal
center of flotation - two feet aft of the overflow), and egtimated the
displacement to be 683 tons. This is in contrast to Prof. estimate of
730.650 tons. Mr. [N ther deducted from 683 tons the weights
representing fuel, fresh water, crab tank flooding, etc., arriving at the
figure of 349.64 tons. Deducting from that the original ALTAIR lightship
displacement (296.90 tons) and the weight of the drag gear on board at the

time the photo was taken (27.2 tons), he ended up with a net weight gain
estimate of 25.54 tons.

On the basis of the above analyses of the ANDREW MCGEE, VIKING EXPLORER, and
ALTAIR, Mr. _felt a more correct estimate of weight gained
during the service life of ANTARES-class vessels was 25 tons. He then
conducted a stability analysis of the AMERICUS and ALTAIR, adding 25 tons plus
the weight of the drag gear to the original lightship estimates. Stability
characteristics of the vessels in the following loading conditions were then
investigated:

AMERICUS
a. Condition 4H:

~Crab tanks cross-tanked ,
—Fuel on board 34,168 gallons (46%) distributed as follows:

No. 1 & 2 Double Bottom Tanks P & s Empty

No. 2 & 3 Wing Tanks P & S Empty

No. 4 Wing Tanks P & S 78%

Deep Tank Centerline 98%

F.0. Settling Tank 98%
-Fresh Water No. 1 P & S Wing Tanks ) 35%
-Contaminated oil tank Empty
~Sewage tank 50%

-Lube oil tank 95%
-Hydraulic oil tank 95%
~Crevw 1.25 tons
-Provigions and stores 12.0 tons
-Stores (frames 33-36) 3.0 tons

~Crab pots six tiers. First tier 87, tierg 2-6 @ 28 ea.
motal 227 pots @ 700# ea.
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b. Condition 4X: - Same as Condition 4H except all crab tanks empty.
¢. Condition SH:

-Same as Condition 4H except for fuel on board
(38,184 gallons, 46%) distributed as follows:

No. 1 & 2 Double Bottom Tanks P & S 98%
No. 2, 3 & 4 Wing Tanks P & S Enpty
Deep Tank Centerline 98%

F.0. Settling Tank 86%
d., Condition 6H: - Same as Condition 5H except all crab tanks empty.
ALTAIR

a. Condition 4I: - Same as AMERICUS in Condition 4H except all crab tanks
full,

Mr. Fisker-Andersen's analysis of these conditions yielded the following:

——w=pDraft¥--——
Cond. Displacement vVCG LCG Fwd. Aft Mean** Trim
4H 706.58 tons 15.14"' 58.61" 9.58' 14.03° 11.85" 0.95°¢
4X 571.03 tons l6.15' 58.31" 7.62"' 12.64" 10.20°" 1.51!
5H 706.63 tons 14.62' 56.55' 10.51' 13.27 11.85° -0.74"
6H 571.08 tons 15.51' 55.76°" 8.78' 11.88" 10.31°" -0.40"
41 © 838.37 tons 14,44 59.04' 1l.02' 15.40° 13.25" 0.88°"

* Draft readings measured at draft marks from keel. Keel at aft draft marks
is at baseline. Keel at forward draft marks is 3.5 feet above baseline.
*%* Draft at longitudinal center of flotation.

The following table and Figure 5 compare the stability characteristics of the
vessels, under these loading conditions, with the IMO criteria. (Note: "*"
indicates a failure to meet the criterion):

Area Under Righting Lever Rt. Arm Heel at Max. Init. Reqguired
Cond  (0-30° 30-40° 0-40° @ 30° Rt. Arm° GM GM #
4H 12.95 1.46% 14.41* 0.29* 15% 3.08! 4.55'%
4x 17.16 3.83* 20.99*  0.64* 22.575% 2.44° 3.00'%
5H 18.77 6.81* 25.58% 0.74%* 19%* 3.68°" 3.95%%*
6H 21.68 8.86 30.54 1.04 26 3.15! 3.00°
41 3.94%  ~% 3.94% =% 9-10% 3.47" 5.75'*

4 The initial GM IMO criterion of 1.148 ft does not necessarily provide
for adequate stability at large angles of heel, Mr.q‘
definition of "required GM" is that amount necessary to ensure t at eac

of the IMO criteria are met.

Mr._scribed waterlines, based on draft readings obtained for
his various loading conditions, on an Outboard Profile drawing corrected to
show the proper boot top location. He had determined where the boot top was
painted on the hull by analyzing pictures of the AMERICUS capsized, and
identified the same boot top location reported by Mr. . Mr.
testified the waterline represented by his condition 4H
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matched that described by the witnesses who cobserved the AMERICUS departure
from Dutch Harbor. Mr. || v:ther stated that results of his
analysis suggest the double bottom tanks on the AMERICUS were empty, and the
crab tanks were cross-tanked.

54. The main difference between the analyses of Prof.- and Mr.

is the magnitude of the weight gain aside from the drag gear.
prof. I estinmate exceeded Mr. I -y about 30 tons. At
approximately 7.5 tons per inch immersion between the 13 ft. and 14 ft. hull
marks, the difference between their scenarios translates to about four inches
in draft.

55. There is no jurisdiction to promulgate regulations prescribing when the
stability of fishing vessels should be evaluated. The practice of relying on
the inclining data of the first of a series of sister vessels, without
verifying displacement of the later or follow-on vessels, appears to be common
industry practice. There are, likewise, no established fishing industry
guidelines specifying when stability should be re-evaluated in the case of a
vessel being modified. The Twelfth District Merchant Marine Technical Branch
provided the Board with the following summary of Coast Guard policy concerning
weight additions and removals on inspected vessels:

a. If the total of weights added plus weights removed is less than one (1)
percent of the lightship weight, no inclining experiment or deadweight
survey is required.

b. If the total of weights added plus weights removed is between one (1}
and ten (10} percent of the lightship weight, a deadweight survey is
required.

c. If the total of weights added plus weights removed is over ten (10)
percent of the lightship weight, a new inclining experiment is required.

56. Paragraph 7.2(iv) of the IMO Recommendations on Intact Stability of
Fishing Vessels discusses the desirability of enabling a ship's master to
determine the initial metacentric height (GM) using a roiling test. The
procedure involves timing the rolling period (one complete oscillation) of the
vessel, and factoring the results in the following formula:

"pF" is a coefficient which takes in account the influence of the distribution
of the various masses in the whole of the body of the ship. "T" is the
rolling period in seconds. The test should be conducted in a sheltered
harbor, rather than open waters, to eliminate forced rolling influenced by sea
conditions.

vr. ]I icluded the above formula in the stability booklets of
the vessels which have been named in this investigation. The "F" value he
uses is 200. Personnel presently or formerly associated with the operation of
ANTARES, AMERICUS, ALTAIR, MORNING STAR, VIKING EXPLORER, ANDREW MCGEE, and
ALYESKA were questioned about use of the formula and the correlation between
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roll period and vessel stability. None have used the roll period test, and
none expressed an understanding of its purpose.

57. Prof.-is Director of the Fishing Vessel Safety Center at University
of Washington. In recent years he has traveled extensively through the
northwest to conduct fishing vessel stability seminars. He has worked closely
with many fishermen. In assessing the general degree by which fishermen use
and rely on stability data, Prof.hcommented:

"In my opinion I find them very deficient in the knowledge of

stability...in talking to people invelved in trying to use them (stability
booklets), generally they seem to be overwhelmed."
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CONCLUSIONS

1. The lack of survivors or witnesses to the accidents, and the lack of
vessels to examine, necessitated the Board's reliance on indirect evidence and
supposition, Although the conclusions drawn may be challenged, the Board
feels the explanation for the losses of AMERICUS and ALTAIR has been
identified.

2. Observations of the inverted AMERICUS hull, whicth revealed no apparent
damage, and analysis of various loading conditions suggest each vessel
suffered instability and capsized. Prof. Adee's conglusions concerning
loading, the role of deck edge submergence, heeling into seas, and the effects
of rudder usage are considered to accurately describe how both the AMERICUS
and ALTAIR were lost. . - -

3. The seven-man crews from AMERICUS and ALTAiR are missing and presumed dead
as a result_of these casualties.

4, The hull (with red boot topplng) sighted by the NEPTUNE JADE at 1510, 14
February 1983, was the AMERICUS,

5. The hull sighted by the OCEAN BROTHER at 1608, 14 February 1983, was the
AMERICUS.

6. The AMERICUS is concluded to have capsized at approximately Lat 54°18.2N,
Long 166°43W, at approximately 1110, 14 February 1983, This assumes a 0830
departure from bDutch Harbor, a course of 340 degrees (heading towards the
Pribilofs), and a rate of speed of 10 knots. Following is a summary of dates,
times, and locations the capsized AMERICUS was sighted:

DATE TIME REPORTING VESSEL LAT (N) LONG (W)
2/14 1510 NEPTUNE JADE 54°19.6° l66¢54!
2/14 1608 OCEAN BROTHER 54°17" 166°58"
2/15 08090 GOLDEN PISCES 54°17° 187°22°
2/15 2345 ALYESKA 54°16.5' 167°34.5'
2/16 1130 ALLIANCE 54°24,5" l68°21.8"

The capsized AMERICUS drifted on a course of 278.5 degrees at a rate of
approximately 1.25 mph. The projected time and location of capsizing is
estimated to be the intersection of the assumed course and speed out of Dutch
Harbor, and the reciprocdl of the drift rate and course of the capsized hull.

7. The time and location of the loss of ALTAIR is unknown and cannot be
determined.

8. The ALTAIR hull was not sighted capsized.

9. The following factors are identified as having contributed to apparent
unstable conditions on board AMERICUS and ALTAIR.

a. Drag gear conversion

b. Apparent weight gain -above and beyond the drag gear convers1on
c. Crab tank flooding

d. Fuel distribution
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The carriage of crab pots, adding approximately 70 tons to each vessel, also
had a negative impact on stability, but is not categorized as contributing to
instability since crab fishing was the service of the vessels.

10. The amount of the weight gain (or displacement increase) above and beyond
the weight added by the drag gear conversions is unknown. It appears to have
been at least 25 tons, and there is reliable evidence suggesting it could have
been much greater. The disparity between the analyses of Prof. [l ana Mr.
amounts to only a four inch waterline difference. Since there
are corro inclines supporting the magnitude of the increase in each
scenario (Prof. MorNING STAR, ALYESKA; Mr.JEEEGEE v1x1vG
EXPLORER, ANDREW MCGEE), and estimates of waterlines on the basis of eye
witness testimony and photographic evidence cannot be considered precise, the
weight gain represented by either scenario is considered possible.

11. In attempting to account for the weight gain apart from the drag gear,
the possibility of a serious error in the ANTARES' inclining is considered
unlikely. Mr. double-checking the ANTARES results against
the AMERICAN EAGLE, and obtaining an OCEAN DYRASTY displacement, corrected for
estimated main engine and pilothouse weight differences, within approximately
6.14 tons of ANTARES suggests the inclines he performed were reasonably
accurate.

12. While items a-i in paragraph 51, Findings of Fact, address logical
sources of displacement increases, it is not possible to determine how much
each item contributed to the total. It is likewise not possible to know
whether other items may have contributed to the total, More important than
understanding the sources of the increase, however, is an awareness that
displacement changes have occurred.

13. Although the weight increase separate from the drag gear conversion was
unknown until after losses of the vessels, it would have been detected had
deadweight surveys or inclines been performed upon completion of the various
modifications.

14. The absence of jurisdiction over commercial fishing vessels does not
allow for the imposition of regulations which apply to the inspected segments
of our maritime industry. The practices of not verifying the displacement of
follow-on gsister vessels, and of not re-evaluating stability characteristics
after major modifications, seem to be common. In the case of MORNING STAR and
ALYESKA, even though modifications were made and the stability beooklets were
revised, it was done only on paper. .The aforementioned practices reflect the
absence of an industry standard to the extent that a lax approach to decision
making defines the industry standard. )

15. The presence of the drag gear on board and the existence of other weight
in addition to the drag gear constituted fixed conditions over which the
AMERICUS and ALTAIR masters had no control. Decisions with respect to how the
vessels were loaded, specifically regarding fuel distribution and crab tank
flooding, were factors under the jmmediate and direct control of the
respective masters.
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16. It is concluded the double bottom fuel tanks on both the AMERICUS and
ALTAIR were empty upon their departures from Dutch Harbor and that, of the

- various factors which contributed to instability of the AMERICUS and ALTAIR,
the empty double bottom fuel tanks were most detrimental. Comparison of
curves 120 and 124a in Figure 4, and 4H and 5H in Pigure 5, illustrates empty
double bottome result in substantial reduction of area under the GZ curves, as
well as an approximate 10° reduction in the angle of heel necessary to produce
a capsizing.

from Mr. testimony indicating the AMERICUS engineer planned
commencing his transfer "from a front tank with 8,000 or 10,000 gallons.”
There is not a front tank with 8,000 or 10,000 gallons on the AMERICUS, or any
of her sister vessels. The record of the 13 February 1983 transfer of fuel
from the ALYESKA (Board Exhibit No. 73) refers to the No. 1 port and stbd
double bottom tanks as "the forward crab tank" - one tank., The No. 1 port and
stbd double bottom tanks on AMERICUS, when full, hold 8,040 gallons. It is
felt the AMERICUS engineer's comment referred to the forward double bottom
tanks.

17. Corroboratini information on the AMERICUS fuel distribution is gleaned

18. Cross-tanking of the AMERICUS reduced freeboard, contributing to an
earlier deck edge submergence than would have occurred had the crab tanks been
empty. Comparison of curves 120 and 121 in Figure 4, and 4H and 4X in Figure
5, illustrates that, although the area under the GZ curves is less with the
crab tanks cross~tanked, the angles of heel at which capsizing would occur
remain approximately the same, whether the crab tanks are empty or crossed.

19. It is concluded that all four crab tanks on ALTAIR were flooded, and that
this not only caused a dramatic freeboard reduction, aggravating an already
unstable condition, but also, by virtue of reduced buoyancy, resulted in
ALTAIR's sinking after capsizing much more quickly than the AMERICUS dida.

20. Although the time and location of ALTAIR's loss is unknown, it is felt
ALTAIR capsized within a few hours after departure from Dutch Harbor, possibly
before the AMERICUS got underway (six hours later). While ALTAIR is concluded
to have been less stable and more heavily loaded than the AMERICUS, sea
conditions were more moderate for ALTAIR than for AMERICUS. These calm
conditions enabled ALTAIR's voyage beyond that point out of Dutch Harbor where
the ALTAIR was sighted by the inbound SILVER WAVE. . .

21. The results of Phase 1 of the stability investigation, which- incorporated
the drag gear conversion and various crab tank flooding and fuel distribution
scenarios, and Phase 2, which included an assumed weight gain in addition to
the drag gear conversion, suggest it was the combination of the above named
factors, and not the existence of any one by itself, that produced these
casualties.

22. Had the AMERICUS and ALTAIR sailed with full double bottom tanks, and
empty crab tanks, these casualties would not have occurred. To that end,
improper loading is concluded to be the proximate cause of these casualties.

23. Though stability of the ALYESKA was not evaluated, it is concluded her

stability characteristics were dangerously minimal due to her sailing with
empty double bottoms and all crab tanks flooded. It appears the lighter fuel
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and crab pot loads on ALYESKA, compared to the AMERICUS and ALTAIR, made the
difference between survival and capsizing.

24. The IMO criteria published in NVC 3-76 provides an adequate margin of
safety for fishing vessels. However, it is clear satisfying the initial GM
criterion of 1.148 feet is the least important of that criteria and, to be
meaningful, GM should be figured in terms of how Mr._defines
"required GM."

25. There is no evidence to indiqate Dakota Creek Industries, either in
construction or conversion of AMERICUS and ALTAIR, caused or contributed to
the cause of these casualties.

26. There is no evidence to indicate Mr._ either in design of
or stability calculations for the AMERICUS and ALTAIR, caused or contributed
to the cause of these casualties,

27. The AMERICUS and ALTAIR were well maintained vessels. There is no
evidence to indicate the uninspected status of the vessels caused or
contributed to the cause of these casualties.

28. There is convincing evidence that commercial fishermen in general lack an
appreciation of principles of stability. This investigation demonstrated that
there was a critical failure to utilize information (stability booklets)
readily available for determining safe loading.

RECOMMENDATIONS

1., It is recommended that the Commandant republish Navigation and Vessel
Inspection Circular (NVC) 3-76, reiterating the IMO criteria for Fishing
Vessel Stability, and suggesting the following additional practices:

a. Incline all newly constructed vessels, or incline the first of a class
and then conduct deadweight surveys on the remaining vessels of the
class.

b. Follow policy stated in paragraph 55, Findings of Fact, regarding
inclines or deadweight surveys for vessels modified.

c. Re-evaluate, by incline or deadweight survey, lightship parameters of
vessels periodically, particularly during the first few years of
service (i.e., two years and five years after construction).

d. Adopt a modified loadline system, based on the calculated waterline at
common operating conditions, to v181b1y define minimum required
freeboard.

e. Emphasize strict adherence to stability letters and booklets.
2. It is recommended that the Commandant consider seeking authorization to
promulgate minimum competency standards and require licenses for the masters

of commercial fishing vessels of a minimum length and/or tonnage. These
standards could be establlshed by a cooperative effort involving the
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Commandant's Fishing Vessel Safety Initiative Task Force, Fishing Vessel
Safety Centers, and various local organizations of commercial fishermen.
Meeting minimum competency standards could perhaps best be accommplished by
documenting minimum required experience and successfully completing a Coast
Guard approved. course, or taking a Coast Guard prepared examination in lieu of
the approved course.

3. The results of this investigation do not provide a basis for recommending
fishing vessels be inspected by the Coast Guard. However, the potential of a
non-regulatory method for upgrading lndustry practices exists in disseminating
information, such as that which may arise from recommendations 1 and 2, to
insurance companies which underwrite fishing vessels. Insurance companies, by
imposing certain requlrements or conditions upen which coverage is made

available, are in a position to dramatically promote the cause of fishing
vessel safety.

4. It is recommended that a copy'of'this report be forwarded to IMO.

5. It is recommended that this case be closed.

CAPTAIN, U.8. COAST GUARD
Chairman

LIEUTENANT COMMANDER, U.S. COAST GUARD
Member and Recorder

Encl: (1) COMDT {G-MMI-1/14) ltr 16732/AMERICUS OF 28 Feb 83 (Convening Order
{2) Record of Proceedings-Transcripts and Exhibits
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APPENDIX A

INTERNATIONAL MARITIME ORGANIZATION (IMO)
STABILITY CRITERIA FOR FISHING VESSELS

1. IMO publishes criteria for the intact gtability of fishing vessels in its
Resolution A.168(ES.IV). These criteria consist of: '

{a)
(b)

(¢}

(d)

{e)

(£)

Minimum initial GM of not less than 1.148 feet,

a minimum area under.the righting lever curve up to 30° of not less
than 10.399 foot-degrees, ‘

a minimum area not less than 5.639 foot-degrees between the éngles
of heel of 30° and 40°, or the angle of flopding if less than 40°,

a minimum area not less than 16.918 fooﬁ—degrees from 0° to 40°, or
if the angle of flooding if this angle ig less than 40°,

the maximum righting arm should occur at an angle of heel
L

preferably exceeding 30°, but not less than 25°, and

the righting arm lever should be at least 0.656 feet at an angle of
heel equal to or greater than 30°,

2. Dr._ Department of QOcean Engineering, College of Engineering,
University of Rhode Island, who also serves -as Chairman, National Fishing
vessel Safety Center Coordinating committee, developed a "composite" IMO
righting lever curve using the IMO criteria and the following rationale:

(a)

(b)

The above IMO criteria has been consolidated into a single righting

~arm curve. This "composite" curve can serve as the boundary within

which the righting arm curve of any fishing vessel may not cross if
the vessel is to be considered stable. Due to the options
presented by IMO, this curve is not absolutely true to all the
above criteria. Where choices have to be made, the more
conservative values are used. Thus, it is assured that a vessel
whose righting arm curve's characteristics do not satisfy the IMO
criteria will "clear® the composite curve. However, it is possible
that a few vessels with unusually shaped righting arm curves might
fail in comparison with the composite curve even though passing all
the IMO ¢riteria. '

The composite curve was constructed in ‘the following way. First,
the overall shape of the curve was held to maintain similarity with
typical righting arm curves of fishing vessels. This curve is
generally parabolic. The left side is flattened at initial angles
creating an inflection point about half way up. The right side is
quite full. The initial flat part was determined by the GM
criterion. A straight line is drawn from 0° to 5° with GM as its
slope. The height of the curve is determined by the height
criterion of 0.656 feet and placed about 30°. The fullness of the
curve between 5° and 30° is determined by the area criteria up to
30° and up to to 40°. The right side of the curve is then
continued smoothly from 40° in a manner which maintains symmetry

with typical curves. A copy of a typical righting arm curve is
shown as Figure 1, Appendix A.
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